Abstract: This cross-sectional study aimed to evaluate the asynchronous dental teleconsulting of Telehealth Brazil Networks Program in Minas Gerais. Data were collected from secondary databases of the Clinical Hospital of the Universidade Federal de Minas Gerais (CH/UFMG) and Medical School of UFMG (MS/UFMG), from July 2015 to July 2017. The variables analyzed were telehealth center, sex and profession, date and time questions and answers, response time in days, whether the issue was duly addressed, whether the teleconsulting was attended, post status, professional's satisfaction, conduct adopted after teleconsulting, dental specialty area, and type of issues. Sociodemographic data from the Intermediate Geographical Regions (IGR) of Minas Gerais, including the Municipal Human Development Index (MHDI) and Gini Index were also collected. The results were analyzed using SPSS v.22.0. In total, 3,920 teleconsulting were recorded, with increasing demand in the study period. Most were requested by dentists (93.3%) and female professionals (78.6%), during office hours (78.6%), and related to general conducts (72.1%). Almost all were attended (99.7%), with a maximum response time of two days (75.0%). A low feedback on satisfaction and resolution of issues (missing data of 57.2% and 70.2%, respectively) was recorded. Only 5.2% had information on whether patients were referred. The most common inquires were of issues about Pathology/ Stomatology specialties (19.0%) and Pharmacology/Anesthesiology (18.8%). The response occurred within the expected time, with prevalent issues in basic dental areas and general conducts. Feedback from professionals must be encouraged to allow a better analysis and improvements of the program.
Introduction
Telehealth is the long-distance exchange of information related to healthcare and health education through information and communication technologies that allow people with little or no access to care to have their needs met by specialty professionals. It includes the establishment of disease diagnosis, treatment, and prevention, besides being a powerful tool for the continuing education of general practitioners (GPs). 1 
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Telehealth has the potential to reduce time to diagnosis, 2 avoid unnecessary patient travel, optimize financial resources without compromising the quality of care, 3, 4, 5 and improve the resolution of care. 6 In general, telehealth has good acceptability by professionals and patients 5 , and enables better work conditions and less isolation of professionals working in remote areas, favoring their stay in these locations. 7 Teledentistry has growing applications in dentistry, increasing access and improving health services. 1 It is is used in several countries and spheres of care and is being considered a valid and feasible means of diagnosis compared to traditional ones 8 . However, teledentistry studies usually show no consistent research methodology and lack evidence 1 , since their variability hinders the generalization of findings. 8 Thus, the validity of teledentistry in dental specialties requires further research. 8 In Brazil, the experience with distance care and education related to health started in 2006 with the implementation of the "Telehealth" project by the Ministry of Health to strengthen and improve the resolution of Primary Health Care (PHC) 4 and increase people's access to specialized services. 2 It was established as the National Telehealth Program in 2007, and the program has since undergone expansions and redefinitions. 9 Recently, it was renamed as the National Telehealth Program Brazil Networks. 4 The program offers the clarification of issues about diagnosis and clinical procedures through a second opinion by teleconsulting: health professionals providing direct care to patients at the service (GP) can ask questions to dental specialists. The term "teleconsulting" refers to remote communication between two health professionals, and not between a health professional and a patient, since distance direct assistance to patients is not allowed in Brazil. 10 Teleconsulting can be synchronous, when communication occurs in real time by messaging or videoconference, or asynchronous, by off-line messages that must be answered within 72 hours. The service, offered by telehealth centers, 4 provides assistance and educational support to users. 4, 10 The teleconsulting service also includes support for laboratory tests and diagnosis and a formative second opinion: a question and answer database extracted from previous teleconsulting sessions, selected according to relevance, 4 developed with the objective of bridging health services and scientific knowledge. 10 Another important feature is teleeducation, which supports the training of Primary Health Units (PHU) workers. 4 Since the establishment of the program, many studies have been carried out to evaluate its functioning and benefits in the treatment of patients. However, dental asynchronous teleconsulting has been little explored. Thus, this study aimed to assess the dental teleconsulting service of the National Telehealth Program Brazil Networks in Minas Gerais centers.
Methodology
This cross-sectional study used secondary databases from the two Telehealth Brazil Networks centers of Minas Gerais: the Clinical Hospital of the Federal University of Minas Gerais (CH-UFMG), which covers 91% of the state's municipalities, 11 and UFMG Medical School (MS-UFMG), which covers the remaining municipalities of the state and intermunicipal centers of Brumadinho, Belo Horizonte and Contagem. The data used was from July 2015 to July 2017.
Data were extracted from asynchronous dentistry teleconsulting services, collecting the variables telehealth center (CH-UFMG or MS-UFMG), sex (male or female) and profession (dentist or others), date and time of the question and answer, response time in days, whether the issue was resolved (completely, partially or not resolved), whether teleconsulting was attended (yes or no), post status (active -requesting party has not read the answer, inactive -finalized and filed by the requesting party, or pending -not concluded by the requesting party), professional satisfaction (satisfied, indifferent or dissatisfied), conduct adopted (referral to secondary or tertiary care levels, or kept in the PHU), dentistry specialty, and type of issue (diagnosis, general conduct or system operation).
Municipalities that used teleconsulting in the period of the survey were characterized by collecting data of the Intermediate Geographical Regions (IGR) of Minas Gerais, 12 Municipal Human Development Index (MHDI), and Gini Index of the Brazilian Institute of Geography and Statistics (IBGE). 13 In 2017, a new region structure was presented by IBGE because of the economic, demographic, environmental, and political changes that occurred since the establishment of the last structure in 1990. Based on the new framework, Minas Gerais has 13 IGRs, 70 Immediate Geographical Regions, and 853 municipalities. 12 The MHDI indicates three dimensions of human development: longevity, education, and income. The index adjusts the international HDI methodology to the Brazilian context using available national indicators, and is somewhat adequate to evaluate the development of Brazilian municipalities. The index varies from 0 to 1; the closer to 1, the higher the human development. 14 The Gini Index is used to measure the level of income distribution and varies from 0 (perfect equality) to 1 (maximum inequality). 15 Teleconsulting sessions that were duplicated, did not contain questions, with incomplete information (preventing specialty classification), and with issues other than dentistry were excluded.
The results were analyzed using Statistical Package for Social Sciences Version 22.0. Quantitative data were analyzed by the Shapiro-Wilk and KolmogorovSmirnov tests (p<0.05). Data with a normal distribution (p > 0.05) were described by means and standard deviations and those without a normal distribution (p < 0.05) were described by medians and interquartile ranges. Categorical data were analyzed by frequency and percentage.
The Research Ethics Committees of the UFMG approved the study under protocol Nº 2.059.173 (CAAE 67446817.2.0000.5149). Participants' consent was not required since secondary data were collected. Access to data from each telehealth center was obtained from people responsible for the databases. Patients, professionals, and teleconsulting officers were not identified.
Results
The initial sample consisted of 4,093 teleconsulting sessions from the databases of the CH-UFMG and MS-UFMG centers. Following the exclusion criteria, 173 sessions were removed, which resulted in a final sample of 3,920 teleconsulting: 3,324 (84.8%) from CH and 596 (15.2%) from MS database and intermunicipal centers.
A growing demand for teleconsulting was noted during the analyzed period, as follows: from July to December 2015 there were 187, in 2016 there were 2,214, and from January to July 2017, 1,519.
Among professionals, dentists used the service most often (93.3%), followed by nurses (3.6%), oral health technicians (1.8%), doctors (1.1%), speech therapists (0.1%), pharmacists (0.025%), and social workers (0.025%), and 66.7% of these were female. Most of the teleconsulting sessions were requested during work hours (between 08:00 a.m. and 6:00 p.m.) and consisted of general conduct issues (72.1%).
The response to GPs showed a median of zero days, indicating a 24-hour maximum response time (IQR-25 = zero days, IQR-75 = one day). Almost all inquiries were attended (99.7%), and 81.3% were inactive. Most of the professionals did not answer if the existing issues were responded (70.2%), and only 20.5% said their questions were fully responded. Regarding response satisfaction level, 26.3% answered they were satisfied and 57.2% did not answer this information. The conduct taken after teleconsulting was available in only 5.2% of cases ( Table 1) .
The participating municipalities had a mean Gini index of 0.407 and MHDI of 0.654. The IGR that most frequently used the teleconsulting service was Montes Claros (38.7%), followed by Juiz de Fora (11.0%). About telehealth centers, a higher demand was seen in Montes Claros at the CH-UFMG center (44.7%) and in Barbacena (31.1%) at the MS-UFMG center. The percentage of municipalities that made a request from the total number of municipalities in each IGR was higher in the IGR of Montes Claros (54.6%), followed by Patos de Minas (53.0%), and Teófilo Otoni (44.2%). Patos de Minas (0.702) followed by Varginha (0.701) and Belo Horizonte (0.694) were the ones with the highest MHDI index, while the lowest were for Teófilo Otoni (0.614), followed by Governador Valadares (0.626) and Montes Claros (0.633). For the Gini Index, higher values were seen for Ipatinga (0.427), Teófilo Otoni (0.424), and Pouso Alegre (0.424), and lower values for Uberaba (0.372), followed by Uberlândia (0.382) and Belo Horizonte (0.392) ( Table 2 ). In Dentistry, the most common issues were related to Pathology/Oral Medicine (19.0%) followed by Pharmacology/Anesthesiology (18.8%). The "others" category concerned issues of the dental field that did not fit the specialty categories and showed a frequency of 2.6%. Of these, 6.9% were related to the healthcare system, 75.2% to the health services operation, and 17.8% to the work field of professionals and the labor market (Table 3) . *Dental issues that did not fit into specialties, and were related to the health system, health services operation, or the professional field and the job market.
Discussion
Considering the focus of the Brazilian Telehealth Program in filling the gaps of the healthcare system and promote a PHC of higher quality, Dentistry is among the areas of highest number of inquiries by GPs, which is in agreement with the high prevalence of oral diseases in PHC services. 10 In the selected period, 3,920 teleconsulting sessions were analyzed. A higher number of questions were made from professionals of the CH-UFMG center (84.8%) than of the MS-UFMG and inter-municipal centers, which is compatible with their coverages.
11
An increasing demand was seen for asynchronous teleconsulting in recent years, also reported in another study 16 . This may have been influenced by the establishment of monthly financial incentives for Telehealth centers 17 that remunerate municipalities and states for the use of the program 18 with a minimum number of teleconsulting sessions per month for the transfer of financial resources.
19
The use of secondary databases resulted in loss of data during extraction, and this was a limitation of the study. Some teleconsulting sessions retrieved from databases were incomplete, which might represent an error in data extraction or an incomplete description of the issue by GPs. Platform data loss is a problem, as it compromises adequate monitoring of the program, besides not allowing the formulation of a proper response to the case. 20 Dentists had the highest participation in the program (93.3%), but other GPs also asked for clarifications on dental issues, indicating the existence of interdisciplinary care, in line with the integrality principle of the Brazilian Healthcare System. 10 Also, most of the teleconsulting (66.7%) were done by women, which may be a reflection of a higher prevalence of female professionals in the service 21 and their greater adherence to the program or a more significant concern with professional conduct by female workers.
The time of the day teleconsultings were made showed that professionals used the system outside their work hours in 19.9% of cases. This was observed in another study, in which 16% of the issues were requested at night, suggesting that teleconsulting was incorporated into the routine of professionals as a necessary tool. 22 Since the program is a tool to improve the quality of PHC and equipped to ensure connectivity between the PHU and telehealth centers, 4 teleconsulting should be carried out within work hours, ideally. Evening requests may have occurred due to connectivity failures or difficulty in accessing the platform during work hours, due to work overload or lack of a specific place to access the platform.
21
Most issues were related to general conduct (72.1%), with questions about treatment, monitoring, and prevention, followed by diagnosis (25.6%), indicating difficulty among GPs in deciding about the most appropriate treatments for patients. This is reflected directly in the dentists' daily actions, which are mostly focused on clinical procedures. 10 Diagnosis is the most crucial step in treatment planning and should always consider several aspects of the patient to achieve a correct conclusion, an adequate treatment planning 23 , and prevent issues during treatment. 24 Most teleconsulting were answered within the appropriate time, with a median response time of up to one day, and 75% of them were answered within two days (48 hours), showing that teleconsultants are returning within the stipulated time (of up to 72h). 4 Almost all of the teleconsulting sessions were addressed (99.7%), indicating a highly effective service. The majority of sessions was inactive (81.3%) and posts were finalized and filed by the applicant.
Thirty percent of the professionals that used the platform answered whether or not the teleconsulting resolved the existing issue (70% did not answer). Of those, 20.5% said that it was resolved entirely. Twenty-six percent were satisfied, but 57.2% of total professionals did not respond to the level of satisfaction item, showing low feedback from GPs. 20 These results are different from other studies that found high rates of resolved issues 22, 25 and high satisfaction with the service. 25 Since the Telehealth program aims to provide quality information to GPs and considering that ideally all policies must be evaluated continuously on their effectiveness and improvement needs, the missing information is a limitation of this study as it hindered the evaluation process. Thus, it is necessary to raise the awareness towards the importance of professionals feedback.
No information was available for 94.8% of the cases whether patients were referred after the teleconsulting. Of the cases with that information, 4% of patients remained at the PHU and 1.2% were referred to secondary or tertiary care levels. Again, the lack of feedback prevents an adequate evaluation of the program in PHC. Telehealth has been suggested to be effective in avoiding unnecessary referral of patients 22, 25 and a supporting tool to the referral and counter-referral system. Patient referrals are often made due to the professional's perceived unpreparedness when faced with alleged complex conditions, leading to the overcrowding of specialized health services, reducing the admission of new cases or affecting the prioritization of the most severe ones. 26 Thus, the possibility of integrating the teleconsulting system with the referral system might be an interesting strategy.
The demand for teleconsulting was more significant for the IGR of Montes Claros at the CH-UFMG and Barbacena at MS-UFMG. This result is likely related to the distribution of municipalities and coverage of each center.
It has been observed that municipalities with lower MHDI are the ones that most often accessed the teleconsulting system, suggesting a direct relationship with a greater need for support. 22 The present study corroborates other findings showing that the IGRs that most demanded teleconsulting services were Montes Claros and Teófilo Otoni, which are regions with the worst indexes in Minas Gerais (lower MHDI and higher Gini Index). 13 In addition, when considering only the participant municipalities of Uberaba, Uberlândia, and Varginha (IGR with better indexes), 13 a lower average MHDI was seen when compared to the Minas Gerais state data. 13 However, Montes Claros and Teófilo Otoni, which requested teleconsulting, had better indexes compared to data of the whole region.
13 A lower Gini Index was also observed for all other IGRs compared to the Minas Gerais state data, 13 suggesting the participation of municipalities with low inequality conditions.
Several factors can influence the adherence to the program, such as service structure, internet speed and signal, and experience of professionals in the use of technology. 27 Furthermore, some professionals may have difficulty in admitting the need for a second opinion. 28 Therefore, it is necessary to break the prejudice habit concerning seeking the opinion of co-workers. 16 Health professional should be trained and encouraged to use the Telehealth system and PHU and services managers should encourage this type of care. 20, 21 The most common fields of dentistry were Pathology/Oral Medicine (19.0%) and Pharmacology/ Anesthesiology (18.8%), suggesting a weak training of professionals in the basic areas of dentistry. Periodic training should be provided to professionals through continuing education programs to fill the gaps left by undergraduate courses, 16 and basic courses should receive greater emphasisin these areas.
In the "others" category, a frequent demand was for issues concerning the healthcare system (productivity entries and procedural codes), the operation of the service (dental charts, certificates, home visits, procedures performed at the PHU, oral health indicators, patient's absence, selection of teleconsultants, and, especially, patient's referral), and the professional field and labor market. This indicates the professionals' unpreparedness and lack of knowledge about the functioning of the public health service and the system in which they operate.
Conclusion
The demand for dental teleconsulting has been increasing, and the system provides a quick response to GPs. Professionals feedback about satisfaction and resolution of teleconsulting was low. The input from professionals must be encouraged for a better understanding of the impact of teleconsulting as a support system for the PHC, for the improvement of the program.
The high prevalence of teleconsulting about the basic areas of dentistry and general conducts suggest a lack of professional training and difficulty in deciding on the patient's treatment. Periodic training should be provided to professionals through continuing education programs, and greater emphasis should be given to these areas in undergraduate courses to have professionals better trained to establish adequate diagnoses and provide comprehensive treatment to patients.
